Individual and combined effects of genistein and hesperidin on immunity and intestinal morphometry in lipopolysacharide-challenged broiler chickens.
Genistein and hesperidin have been shown to have beneficial effects in several animal models including mice, rats, pigs, and humans. This study investigated the individual and combined effects of genistein (an isoflavone) and hesperidin (a flavanone) on immunity and intestinal morphometry in lipopolysaccharide (LPS)-challenged broiler chickens. Seven hundred twenty 1-d-old commercial Arbor Acres broiler chicks were randomly divided into 6 treatments, with 6 replicates of 20 birds each. Chicks were fed a basal diet without any additive (control), supplemented with 5 mg of genistein/kg of feed (G5) and 20 mg of hesperidin/kg of feed (H20), or a mixture of genistein and hesperidin (1:4) with doses of 5 (GH5), 10 (GH10), and 20 (GH20) mg/kg of feed for 42 d. On d 16, 18, and 20, one-half the birds from each group were separated and injected intraperitoneally with Escherichia coli LPS (250 µg/kg of BW) to induce the immunological stimulation. Samples were collected on 21 and 42 d. The results showed that LPS treatment exerts immunomodulatory effects (P < 0.05) in phagocytic activity at 21 d, whereas a few negative effects including reduced villus length and increased crypt depth were observed in some segments of the small intestine. Both genistein and hesperidin seemed to modify the immunity positively by altering the phagocytic activity (P < 0.01). Parameters of intestinal morphometry such as villus length, crypt depth, villus width, and villus length/crypt depth ratios were also improved (P < 0.01 or P < 0.05) by the supplemental genistein and hesperidin in both LPS-unchallenged and -challenged groups. However, no effect (P > 0.05) was observed for BWG, FI, and FCR of broilers. Overall, genistein and hesperidin improved the immunity and the morphometry of small intestine in a dose-dependent manner. These findings provided the first account on the in vivo effects of genistein and hesperidin for immunostimulation and morphometric gut development in LPS-challenged chickens. Thus, both compounds may be used as alternative feed additives in the poultry industry to promote gut health and improve immunity against infections.